Relevance of the palatal protein kinase A pathway to the pathogenesis of cleft palate by secalonic acid D in mice.
Secalonic acid-D (SAD) is a teratogenic mycotoxin inducing cleft palate (CP) in the offspring of the exposed mice by reducing palatal shelf size secondary to reduced proliferation of the palatal mesenchymal (PM) cells. Co-administration of dimethylsulfoxide (DMSO) reversed the CP-inducing effect of SAD. Although SAD has been shown to affect both protein kinases A (PKA) and C (PKC) pathways, the relevance of each of these pathways to its CP induction is unknown. The present studies were designed to test the hypothesis that the protective effect of DMSO is mediated by its specific reversal of the effect(s) of SAD on one of these two pathways using ELISA-based activity assays, Western blot analysis, electrophoretic mobility shift assays (EMSA), and murine embryonic PM (MEPM) cell growth in culture. Within the PKA pathway, SAD inhibited the activity of the catalytic subunit of PKA and its migration into the nucleus, elevated phosphorylated cyclic AMP (cAMP) response element (CRE)-binding protein (pCREB) level, and reduced the binding of CREB to CRE. In the PKC pathway, SAD reduced the activity of PKC and the binding of transcription factors (TF) to 12-O-tetradecanoate-13 phorbol acetate-response element (TRE). SAD also inhibited MEPM cell growth and the expression of the CRE- and TRE-containing gene, proliferating cell nuclear antigen (PCNA). Reversal, by DMSO, of the effects of SAD on MEPM cell growth, on PCNA expression and on all components of the PKA, but not of PKC, pathway suggests that the perturbation of the PKA pathway by SAD is relevant to its induction of CP in mice.